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Time structure of the extensive air shower front
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Abstract

The GREX/COVER_PLASTEX experiment has measured the temporal and spatial fine structure of the EAS disc at sea
level in a new and original way, using resistive plate counter detectors for direct measurements of the arrival time of each
particle crossing the detector. Data were taken at EAS core distances up to 100 m for shower size N > 10° (PeV energy
range). Arrival times of shower particles were measured with nanosecond accuracy. More than 450000 air shower events

have been included in this analysis.
© 1997 Elsevier Science B.V.

1. Introduction

The time and space structure of the extensive air
shower (EAS) disc reflects the nature of the primary
particle, its energy and interaction mechanisms with
air nuclei.

The classical method for studying an extensive air
shower front is to observe it by a flat array of detectors,
spread out over the observation plane. Such an array
measure times and densities in a cross-section of the
shower at a fixed atmospheric depth. The structure of
the shower disc is reconstructed from the spatial and
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temporal distributions of its constituents, the details
and the fidelity of the reconstruction being dependent
on the response of the array. The connection of the
shower disc structure to the nature and energy of the
primary particle is predicted by detailed simulations
of the shower development through the atmosphere.
In conventional ‘density & timing’ arrays the recon-
struction of the shower disc is achieved by means of
sparse sampling of array detectors. Usually they are
scintillators or Cerenkov detectors with an area of the
order of 1 m? dispersed over the array. They give the
local charged particle density in units of a single min-
imum ionizing particle, or the energy flow through the
detector. The arrival time of the incoming shower front
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